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P h y s i o l o g i c  a1  C h e m i s t r y .  

Formation of Glycogen in the Liver. By E. KGLZ ( , p f l i i ~ ~ ~ ’ ~  
Archiu, 24, 1--19).-Experiments made b y  the author on diabetic 
patients show that in cases in which the elimination of sugar by the 
urine has been reduced to a minimum, or caused to disappear by re- 
moval of all carbohydrates from the diet,-if a known quantity of 
white bread be given, the sugar elimination begins again in half an 
hour or thereabouts, attaining a maximum about the end of the second 
hour, and is over in from four to six hours from the time of iaking 
the carbohydrates. These results are quite in accordance with those 
of v. Mering. The qiiestion arises, is the eliminated sugar the repre- 
sentative of the carbohydrates taken in, or is it possible for the con- 
version and elimination to take place so rapidly ? The author quotes 
Seegen to  the effect that this is improbable, but goes on to remark 
that Seegen offers no proof that such is not the case ; whilst the expe- 
riments of Claude Bernard and Boussiguault support the theory ; ex- 
psriments by Windt, Kiihne, Voit, Kollikcr, Rrucks, Hoppe-Seyler, 
and other authors are then quoted in evidence of the rapid formation 
both of bile and glycogen after food. 

Rabbits 
were the animals used; these were starved for six days, and then 
25 C.C. of syrupus sinqdex was passed into the stomach by means of an 
elastic catheter ; the animals were killed a t  gradually increasing times 
after the sugar was given. and the glycogen in the liver estimated by 
Briicke’s method. The expcriments show that four hours after the 
sugar was taken, nearl-j- half a gram of glycogen might be found in 
the liver. The maximum was attained in 16-20 hours after; in all 
cases in which the experiment extended over 24 hours, no sugar was 
found in the stomach. A further series of experiments with grape- 
sugar, starch, milk, and grass are giren with very much the same 
result. The author then comments upon Luchsinger’s experiments 
upon dogs which had been starved for three weeks, and his conclusion, 
that either different parts of the liver contain different quantities of 
glycogen, or that the passage of blood containing sugar through the 
liver causes a formation of glycogen, and remarks that little value can 
be attached to them, since the experiment lasted only 1: hours ; whilst, 
as the author has shown, four hours is required for the appearance of 
any very appreciable quantity of glycogen in  the liver when sugar is 
introduced into the stomach, and seven experiments in which the 
sugar was injected into a vein are given, which strongly confirm this 
opinion. The urine was also examined and found to contain sugar up 
to  the moment of death of the animal. w. N. 

The details and method of 34 experiments are then given. 

Influence of Severe Bodily Exercise on the Amount of Gly- 
cogen in the Liver. By E. K ~ ~ L z  (Pfliiger’s Archiu, 24, 41-46). 
-Bernard’s statement, “ that in  hybernating animals a large amount 
of glycogen accumulates in the liver, muscles, and lungs during the 
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period of hybernation, to be consumed when the ailimal axakens and 
begins to move, and that generally in mammals and birds (well 
nourished) when the muscles are a t  rest spontaneously, or are brought 
to rest by section of the nerves supplying them, glycogen accu- 
mulates in them to disappear on the resumption of activity ;” and a 
list of investigators who have connected muscular activity with a con- 
sumption of glycogen are quot.ed by the author, who points out that 
we do not know whether the glycogen formed in rest is formed in the 
muscles, or brought to them from the liver by the blood. 

Experiments were made upon five dogs, and the results are given 
in the following table :- 

~~ 

No. 
O f  

Expt. 

1 
2 
3 
4 
5 - 

Body 
weight. 

-- 
grams. 
10,050 

11,720 
15,430 
39,520 

22,800 

Food (daily). 

Bread. 

grams. 
250 
250 
250 
250 
500 

-- 
Meat. 
-- 

grams. 
200 
250 
300 
360 

lo00 

Duration 

exercise. of. 

-- 
hours. 

5fr 
5 
5 
6 
7 

Weight 
O f  

liver. 
--- 

grams. 
235 
550 
2 %O 
257 
835 

Glycogen 
O f  

liver. 
--- 

trace 
trace 

0.8 gram 
trace 
trace 

This shows clearly that severe exercise will reduce the glycogen of 
the liver to practically nothing, and that five or six hours’ exercise 
will produce a result which can otherwise be obtained only by starving 
the animal for  from 12 to 20 days. w. N. 

Influence of Cold on the Amount of Glycogen in the Liver. 
By E. KGLZ (qfliiger’s Arclzzu, 24, 46--48).-The author’s experi- 
ments were performed on six rabbits in winter. In  all cases these 
were immersed some time before death for one, two, or  three minutes 
in ice and cold water. The livers, when examined in the usual way, 
were found in three cases to contain no glycogen, and in the remaining 

Does Injection of Sodium Carbonate into the Portal Vein 
cause the Disappearance of Glycogen from the Liver ? By E. 
KULZ (PJliiqer’s ~ I - C ~ U ~ V ,  24, 48--52).-Pavy found this t o  be the case. 
The author deems it advisable to repeat the experiment with improved 
methods of estimating glycogen, since the possibility of error is very 
great. Pavy injected ‘LOO grains of sodium carbonate in an ounce of 
water. The author used a 40 per cent. solution, which corresponds 
very closely. Four experiments were made on full-grown rabbits, 
without any special previous dietetic regimen ; the solution was in- 
jected into a mesenteric vein. 

three only traces. mT. N. 
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40 per cent. 
solution. No. Diiration of Animal lived 

injection. after inject,ion. 

1 
2 
3 
4 

Small dog 
5 

Glycogen of 
liver. 

1 3571 gram 
0.5183 ,, 
122510 ,, 
0.3598 ), 

1’3520 ,, 

For a sixth experiment a medium-sized old sheep-dog was used and 
fed for three days on bread, eating in all nearly 2 kilos. On the 4th day 
40 C.C. of the same 40 per cent. solution was injected into a mesen- 
teric vein, and half an hour afterwards the liver was found to contain 
120 grams glycogen. From these experiments, the author concludes 
that, Pavy’s assertion is incorrect. 

The result8 of several more experiments on rabbits are given, in 
which, alt’hough the dose of sodic carbonate was, considering the size 
of the animals, very large, it is very doubtful whether any effect at 
all was produced. w. N. 

Nature of the Sugar found in the Liver after Rigor Mortis. 
By E. KGLZ (PJluger’s Archiv, 24, 52-57). -The object of this 
paper is to show that although grape-sugar is found in the liver after 
death, there is good reason to believe that other allied products are 
present. Bfnsculus and v. Merinp assert that maltose is undoubtedly 
present ; v. Limpricht has prepared large quantities of dextrin from 
horse’s liver. W. N. 

Amount of Glycogen in the Liver and Muscles after Death. 
By E. KGLZ (efliiger’s Arcliiv, 24, 57--61j.-The author states that 
he prepared glycogen from the liver of a patient (the subject of a 
very severe form of diabetes, and whose last meal (meat) was taken 
34 hours before death), 12 hours after death. The case is inte- 
resting, as showing that glycogen is still formed in the liver in 
severe diabetes, and that it can be detected in the liver for a very con- 
siderable time after death. This led him to examine several livers for 
glycogen with the following results : - 

88 gram liver of pig 3 days after death 1.2 gram glycogen. 
191 9 9  Y ,  8 9 ,  0.910 ,, ? 9  

275 9 ,  >, 5 9 ,  3.45 ,, 9 ,  

57 ,, ox liver 11 ,? 0.20 ,, 3 ,  

40 ’’ 26 hours ,, 2.1053 ,, > 9  

58 9 ,  dog 8 days 7, 4.20 ,, 9 9  

(?) rabbit 3 7, 1-579 ,, 79 

The author then quotes Takhc’s statement that glycogen in the 
muscles diminishes very rapidly after death, and in one case disap- 
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pearod entirely in 30 minutes, and gives the results of a series of ex- 
periments in this direction which go to show that this is by no meam 
always the case, as glycogen was found in the muscles of one animal 
26 hours after death. Nasse and Limpricht are quoted in support of 
the author’s results. W. N. 

Does Glycogen occur in the Blastoderm of the Chick ? By 
E. KULZ (Tflager’s A~ch iv ,  24, 61--64).-Frorn 116 embryos of 
69 hours, the autbor obtained a substance (about 0.1 gram), which was 
apparently glycogen. Subsequent examination of the material of 
5,000 fresh eggs gave a negative result. 

Formation of Glycogen in Muscle. By E. K ~ L Z  (Pjiiger’s 
Archiu, 24, 66-‘70).-~rom a series of experiments on frogs whose 
livers were removed, the author thinks it is probable that glycogen is 

Glycogen in the Livers of Hybernating Animals. By E. 
KULZ (P’iiger’s Archiv, 24, 74--80).-Schiff was the first to  draw 
attention t o  this snbject, and after him Valentin, Aeby, Luchsinger, 
Wollf berg, and Voit. The last-named investigated the glycogen of 
the liver and muscles of a marmot, and found them to contain 2-92 per 
cent. and 0-371 per cent. glycogen respectively, of which he remarks, 
since the animal had fasted for four  months, and nothing tends to 
reduce the amount of glycogen in the organs so much as hunger, in 
this case the origin of the glycogen can only have been fat or albu- 
mino‘ids, and probably was formed during the period of hgbernation. 
The author draws attention t o  the fact, that the total qriantity found 
by Voit was not large, and quotes cases of dogs and rabbits whose 
livers contained as much as 100 grams of glycogen. H e  then quotes 
instances of considerable quantities of glycogen being found in the 
liver after 10 and 12 days’ starvation. The results of experiments on 
four marmots were as follows :- 

W. N. 

formed by the muscular tissue. w. N. 

Body weight at death. 
Time of killing. grams. Glycogen of liver. 
1. 19/12/77 3 100 0.3796 gram 
2. 19/2/78 1071 0’3333 ,, 

4. lYJ3/78 2180 0.7545 ,, 
The author is of opinion that although Voit may be right, it is 

more than probable that the glycogen formed in the liver after long 
hybernation may, after all, be but the residue of a large store laid in 
by the animal before winter ; and in support of this theory, he quotes 
a case in which, after four months’ hybernation, no glycogen could be 
detected in the liver. w. N. 

Relation between the Molecular Properties of Inorganic 
Compounds and their Action on Living Animal Organisms. 
By J. BLAKE (Rer. ,  14, 394-398).-1n isomorphous groups of metals, 
the physiological action of the members increases with their atomic 

3. 4/1/78 3020 0.9909 ,, 

weight. w. c. w. 
VOL. XL. 2 u  
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Relation of the Number of Fish to the Lime present in 
Waters. By W. WEITH (Bied .  Centr., 1880, 914).-The investigation 
was undertaken a t  the instance of the Committee of the Berlin Inter- 
national Fishery Exhibition. Other conditions being similar, those 
waters were richest in 6sh which contained the niost calcium bicar- 
bonate dissolved, and the author showed by experiment that the car- 
bonic anhydride given out by the fish dissolves the normal carbonate. 

An important practical conseqiience of the research, i f  the views of 
the author are confirmed, would be not only that the fish would 
increase the dissolved lime, but that conversely the richness of the 
water in lime would increase its suitability for fish. 

Aquatic plants on which fish subsist require carbonic acid, which is 
carried to them by the lime. J. F. 

Quantity and Quality of Milk yielded by different Races of 
COWS. By W. FLE~SCHMANN and P. VIETH (Bied .  Centy., 1881, 870- 
875) .-These investigations were undertaken to ascertain the agri- 
cultural value of certain breeds of cows, chiefly of Mecklenbnrg stock ; 
they are interesting only locally, containing nothing new eit,her in 
feeding of t,he animals or in the manner of estimating the results. 

J. F. 

Composition of Human Milk. By J. FORSTER (Bey.,  14, 591- 
593).-M. A. Mendes has observed that the proportion of fat in human 
milk increases with each successive emptying of the mammary gland. 
Similar observations have formerly been made, not only with human, 
but also wit’h asses’ and cows’ milk. In  order to explain the pheno- 
menon, Parmentier supposes a separation of cream in the sinus Iactei, 
whilst Heynsius believes that the fat globules adhere to the fine lacti- 
ferous ducts, and are withdrawn by subsequent suction. The author 
has determined the solid constituents-fat, milk-sugar, ash and Pitro- 
gen-of samples of milk from nursing women, drawn from the breast 
about six hours after the last suckling of the child. H e  considers 
that Heynsius’ hypothesis is plausible, but that further investigation 
is required to confirm it. V. H. V. 

Serum Albumin in Muscle. By B. DEMmr (Zeitschr. f. Phy.cioZ. 
(7hem.,,4,38$).--The author compared the amount of serum albumin in 
the blood and muscles of two rabbits and a dog. The blood was defi- 
brinated, then treated with a large quantity of 3 per cent. sodium 
chloride solution, decanted from the separated corpuscles, and mag- 
nesium sulphate added to  the fluid to saturation, to precipitate the 
globulin. The muscles were treated in a similar manner, with the 
following results :- 

Serum Albumin per cent. 
Blood. Muscle. 

Rabbit (1) . . . . . .  2.980 1.772 

Dog . . . . . . . . . .  1.722 1 ~448 
,, ( 2 ) .  . . . . .  3.399 1-81 1 

The quantity of serum albumin in the muscles suffers less variation 
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than that of the blood. 
case of the rabbit was almost nil. 

The amount of blood in the muscles in the 
In  the dog the author estimated it 

Phenol Ethers in the Animal Body. By A. KOSSEL (Zeitschr. f. 
Physiol. Chenz., 4, 296).-The author gave phenetoil, C,H5.0Et, to 
dogs, in doses of from 8 C.C. to 10 c.c., and found subsequently in their 
urine a non-nitrogenous acid, of the formula C1,HI,O9, " chinaethonic 
acid," which is lazworotatory (about 63"), and does not reduce an  alka- 
line solution of cupric oxide; it may be isolated by acidifying the 
evaporated urine strongly with sulphuric acid, and then shaking with 
ether. After distillihg off t!he ether, the residue in the course of eight, 
days yields warty masses of crystals, which may be obtained pure by 
recrystallisation from alcohol. Heated with acids, it decomposes into 
an  acid, having apparently close resemblance to glycuronic acid, and 
an aromatic substance, which yields quinone on oxidation. 

at  6.06 per cent. FIT. N. 

w. N. 
Glycerolphosphoric Acid in Normal Human Urine. By 

SOTN~SCHERSKY (Zeitschr. f. PhysioZ. Chern., 4, 214) .-Considering the 
wide distribution of lecithine and glycerolphosphoric acid in the 
tissues and fluids of the body, the author thought it would not impro- 
bably be found in the urine, and accordingly proceeded as follows :- 
10 litres of urine were treated with milk of lime and calcium chloride,. 
to separate the phosphates ; the filtrate was evaporated thoroughly, 
and the residue extracted with alcohol ; the portion insoluble in alcohol 
was dissolved in water, and ammonia and magnesia mixture added, to 
get rid of phosphates still present. After standing for some time, this 
was filtered: and the filtrate boiled after st,rongly acidifying with dilute 
snlphuric acid. The fluid now contained free phosphoric acid, which 
could be detected by ammonia and magnesia mixture, and glycerol 
was detected by the acrole'in and borax reactions, after evaporation 
:and treatment with absolute alcohol. w. N. 

Occurrence and Origin of Methylamine and Methylcarba- 
mide in Urine. By J. SCHIFFER (Zel:tscAr..f. Phylsiol. Chem., 4, 237). 
-The author has followed up the researches of Baumann and v. Mering 
on the subject, by boiling urine with strong alkalis. Dog's urine, 
after exclusive meat, diet, was distilled with potash, and the ammonia 
received in hydrochloric acid. The evaporated residue gave Hoff - 
inarm's isonitril reaction, and also contained amine bases ; these were 
also separated by treating the urine with milk of lime in the cold, 
and urine when so treated and boiled with potash yielded no amine 
bases. 

Rabbit's urine gave the isonitril reaction only very feebly, or  not at 
all. This the author attribut,es to  the smaller quantity of creatine in  
the food of the Herbivora. The experiment of feeding a rabbit with 
creatine was tried, and the urine of the next 24 hours when distilled 
with potash gave a strong isotiitril reaction, and also that of the next 
day. Creatine itself treated in this way gave no amine bases. The 
rabbit's urine, after feeding with creatine, yielded n o  amine bases to  
milk of lime : hence the author concludes that it could not contain any 

2 u 2  
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methylamine, but only methylcarbamide. When the dog was put on a 
milk diet, the methylamine in the urine fell considerably. The COTI- 
clusion is that the methylguanidine group of creatine is decomposed 
into ammonia, methylamine, and carbonic acid, but that only in  rabbits 
the methylamine passes into methylcarbamide. When methylamine 
hydrochloride was given by the mouth, no methylamine was found in 
the urine of a rabbit until it was distilled with potash. W. N. 

Oxidation of Aromatic Hydrocarbons in the Animal 
Organism. By M. NENCKI and P. GIACO~A (Zeitschr. f. Physiol. 
Chem., 4, 325) .-After feeding with ethylbenzene, C,H,Et, hippuric 
acid was found in the urine of a dog; the ethyl group was also oxi- 
dised in the body; not more, however, than a sixth part of t h e  quan- 
tity theoretically to be expected was obtained. The combined sul- 
phuric acid of the urine showed no increase. Normal propylbenaene, 
C6H5Prl was oxidised to benzoic acid ; on the other hand, isopropyl 
benzene, C,H,.CHMe,, yielded neither hippuric acid nor any aromatic 
acid. The combine& sulphuric acid of the urine showed a, decided 
increase, and apparently oxycymene was formed, although it was not 
isolated. 

Butylbenzene was n o t  oxidised to benzoic acid, althoagh the sul- 
phuric acid of the urine increased after it was given, and this increase 
extended over several days. By. distillation of the urine with aoids, 
colourless oily drops were obtained, probably hydroxybutylbenzene. 
Benzene produced much the same effect on the sulphuric acidas butyl- 
benzene, only it lasted longer ; phenol and catechol were found in the 
urine. After larger doses of benzene, quinol was also found in the 
urine (human). 

Generally, the hydrocarbons were affected with difficulty ; fhep 
remained a long time in the tissues, and the oxidation always affected 
the benzene nucleus itself, or the carboil-atom united with it. I n  men 
phenylglycollic acid in doses of 5 to 7 grams, appeared to have no 
influence on the fever temperature, and was eliminated unchanged. 

W. N. 
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